Objective: Coping with the physical and mental side effects of diagnosis and treatment for advanced prostate cancer (APC) is a challenge for both survivors and their spousal caregivers. There is a gap in our current understanding of the dyadic adjustment process on marital satisfaction in this population. The current study sought to: (1) document levels of physical and mental health, and marital satisfaction, and (2) evaluate the relationship between physical and mental health with marital satisfaction in this understudied population.
Introduction

Quality of life (QoL) among advanced prostate cancer (APC) survivors and their spouses
Prostate cancer (PC) is the most common non-skin cancer for men in the United States with more than 2.2 million current survivors and an estimated 192 000 new diagnoses in 2009 [1] . Although improved screening practices have increased the proportion of men diagnosed with localized disease, approximately 15% of PC survivors still experience the spread of the cancer outside of the prostate gland, indicative of APC [1] . Those diagnosed with APC typically receive androgen deprivation therapy (ADT), which is associated with physical side effects of treatment such as fatigue, weight gain, nausea, hot flashes, pain, constipation, and urinary and sexual dysfunction [2] . Mental health is also compromised as APC survivors who received ADT report greater levels of psychological distress up to 12 months post-treatment when compared to those who did not [3] . The physical and psychological challenges of an advanced cancer diagnosis, ADT-related side effects, and survival rates of only approximately 30% are difficult to manage, and make APC survivors a distinct population among those affected by PC.
PC not only affects the survivors but also their spouses, who are typically the primary caregivers [4] . The physical health of cancer caregivers has been reported as poorer than age-matched controls [5] . Additionally, the caregivers' levels of psychological distress can be equal to, or greater than, that of the survivors. Spousal caregivers of APC survivors showed clinical levels of anxiety and depression that were two times higher than the population norm and slightly higher than that of APC survivors [6] .
Marital satisfaction among couples dealing with advanced prostate cancer
The challenges brought about by PC appear not only to affect the individual's QoL but also strain the quality of the relationship between married survivors and their spousal caregivers [7, 8] . Decrements in marital satisfaction may be a greater concern for PC survivor-caregiver dyads as female cancer caregivers appear to be at greater risk for decreases in marital satisfaction than males [7] . Research suggests that being in a satisfying marital relationship may be an important correlate of positive adjustment [9] and has been related with longer median survival times in PC survivors [10] .
Current study
There has been limited work examining the dyadic effects of physical and mental health on marital satisfaction within APC populations. Furthermore, much of the existing literature has assessed the QoL of the survivor and caregiver independently of one another without capturing the interplay between the partners in the dyad. The extent to which the mental and physical health of APC survivors who have undergone ADT, and their spousal caregiver relates to their marital relationship remains unknown. This is a salient gap in PC survivorship research, which has long been considered a 'couple's disease'. The current study addressed these gaps in the literature by (a) documenting levels of mental and physical health, and marital satisfaction within the understudied populations of APC survivors who have experienced ADT and their spousal caregivers, and (b) examining the extent to which each individual's physical and mental health relates to marital satisfaction in a dyadic context.
Methods
Participants and procedures
Survivors were recruited through a larger project that evaluated the efficacy of a psychosocial intervention on QoL and health functioning in men with APC [11] . They were recruited from urology clinics and a state-wide cancer registry. Men were required to be at least 50 years of age, have Stage III/IV PC, and have received ADT (or experienced physical side effects associated with ADT) within the last 12 months. Once recruited, participants were asked whether they had a spouse willing to participate in the present study. Any participant (APC survivor or spouse) reporting psychosis, suicidal ideation or substance use/ dependence, was excluded, as this would interfere with their ability to participate in the study. The survivors and spouses who agreed to participate signed independent informed consent forms, both approved by a university IRB. APC survivors were administered a comprehensive psychosocial assessment battery in an interview format. Spouses completed a psychosocial assessment packet at home, and returned the completed packet by mail.
A total of 65 APC survivors were approached for participation, and 31 participants and spouses ultimately agreed to be in the study. Primary reasons for exclusion for the 34 non-participants were: lack of a spouse (N 5 16), not wanting to involve the spouse (N 5 2), and inability to contact spouse (N 5 7). Two spouses did not complete their assessment packet and researchers were unable to contact the spouse after repeated attempts over a 6-month period, resulting in a final sample of 29 survivor-caregiver dyads.
Measures
Physical and mental health
Participant's physical and mental health were assessed over the previous 4-week period using a 10-item physical health subscale and a 5-item mental health subscale of the MOS SF-36 Health Survey [12] , respectively. The physical health subscale assesses the individual's self-reported ability to perform certain activities, such as walking a mile or being able to climb several flights of stairs. The mental health subscale assesses the amount of time that they report feeling nervous, down in the dumps, peaceful, blue/sad, and happy. Higher scores indicate better physical or mental health. In the current study, both subscales had acceptable internal consistency for both APC survivors and their spousal caregivers (as40.65).
Marital satisfaction
The extent to which each individual was satisfied with their marital relationship was measured using a 10-item dyadic satisfaction subscale from the Dyadic Adjustment Scale (DAS) [13] . The dyadic satisfaction subscale assessed thoughts and behaviors related to quarrelling and displaying affection within the dyad. In the current study, the subscale had acceptable internal consistency for both APC survivors and their spousal caregivers (as40.65).
Demographics and medical variables
A broad range of demographic and medical information was collected as potential covariates of marital satisfaction: self-reported age, ethnicity, years of education, household income, and number of medical co-morbidities [14] . Time since diagnosis and time since treatment completion were obtained only from the survivor.
Analytic strategies
Preliminary analyses showed that none of the collected demographic or medical variables were significantly associated with marital satisfaction. However, because age has been shown to be directly related to marital satisfaction [15] as well as mental and physical health, we included it as a covariate in subsequent analyses.
Mean differences between the survivor's and spousal caregiver's physical health, mental health, and relationship satisfaction were evaluated using paired samples t-tests. Furthermore, the extent to which the survivor and his spousal caregiver were similar on physical health, mental health, and relationship satisfaction was examined using Pearson zero-order correlation coefficients. The differences in mental and physical health between the current sample and the US population were evaluated with independent samples t-tests. These analyses were conducted using PASW (SPSS) Statistics 17.0.
The primary research questions for the current study were evaluated guided by the Actor Partner Interdependence Model (APIM) [16] using structural equation modeling (Amos 7.0). In the APIM, the effect of an individual's own characteristics (e.g. physical health) on their own outcomes (i.e. marital satisfaction) is considered an actor effect, while the effect of an individual's own characteristics on their partner's outcomes is considered a partner effect.
Two indices were used to evaluate model fit: a confirmatory fit index (CFI) value above 0.95 and a root mean square error of approximation (RMSEA) value less than 0.05 were considered to be indicative of good model fit. Table 1 presents demographic information for the current study. The participants were diverse, primarily older, well-educated and affluent. Our survivors reported higher physical health scores (77.4 versus 62.3) and comparable mental health scores of our sample (77.2 versus 78.9) when compared to APC norms [17] . Marital satisfaction scores of both the survivors and their spouses were similar to that of a community-based sample [13] and a mixed sample of PC survivors (primarily localized disease) [18] . As shown in Table 1 , the levels of physical health, mental health, and marital satisfaction of survivors were comparable with those of caregivers. The survivor's scores were not significantly correlated with their caregiver's scores (ps40.10).
Results
Comparison of levels of study variables
Relationship between mental health and marital satisfaction
As shown in Figure 1 (a) (CFI 5 0.983; RMSEA 5 0.035), both the survivors' mental health and the caregivers' mental health were positively related to their marital satisfaction, demonstrating actor effects. In addition, the survivor's mental health was positively related to their caregiver's marital satisfaction, showing a partner effect. However, the caregivers' mental health was not significantly related to the survivor's 
Relationship between physical health and marital satisfaction
The same actor effects and a partner effect were found in the relationship between physical health and marital satisfaction ( Figure 1(b) ; CFI 5 0.977; RMSEA 5 0.041): For survivors and caregivers, physical health was positively related to their own marital satisfaction, supporting actor effects. The only significant partner effect was identified between the caregiver's physical health and survivor's marital satisfaction.
Discussion
Despite the fact that PC is often considered a 'couple's disease', PC survivors and their spousal caregivers are an understudied dyad. In particular, APC survivors who have undergone ADT are a population that face challenges unique from other PC survivors. These men are not only faced with a lengthy list of physical side effects from treatment, but also with psychological challenges associated with issues including adjusting to those side effects as well as their high risk of mortality. Additionally, their spouses must find ways to adjust to the tremendous impact APC can have on their lives as well. Our primary aim was to document levels of physical health, mental health, and marital satisfaction within this understudied population. The physical health score for the survivors from this sample was higher than that of other APC samples, while the mental health and marital satisfaction scores were comparable [13, 17, 18] . Thus, despite the challenges associated with a diagnosis of APC, and subsequent ADT treatment, it appears that participants in our study found effective ways of coping with their disease. Our secondary aim was to examine the individual and dyadic health factors affecting marital satisfaction. We conclude that individual's physical and mental health are positively related with their marital satisfaction, and this is consistent with existing literature in localized PC, which has identified similar actor effects of the PC survivor's mental health functioning on marital satisfaction [19] . Furthermore, evidence from this study suggests that there are partner effects of the survivor's physical and mental health on their spouse's level of marital satisfaction, concurring with existing literature which has found that a PC survivor's physical and mental health were associated with lower QoL and greater distress in their caregivers [19] . This study did not provide any evidence of a partner effect on the survivor's level of marital satisfaction. We speculate that there may not have been a partner effect on the survivor's marital satisfaction for several reasons. First, the survivor may be too focused on his own disease management process to be concerned about marital satisfaction. Second, it is possible that subtle cues of physical or mental dysfunction in the caregiver may not be noticed by the survivor, as existing literature has supported the idea that men are less likely to be attentive to the emotional needs of other individuals in their life [20] .
Our novel findings emphasize the important role of physical and mental health on marital between the survivor's mental and physical health, with the caregiver's mental and physical health, and between the survivor's and spousal caregiver's marital satisfaction scores were allowed to be correlated with each other satisfaction in APC dyads. Furthermore, we identify the APC survivor's functioning as having a notable role in how satisfied his spouse is with the relationship. These findings provide several clinical implications that should be further evaluated. First, one area in which marital satisfaction in the dyad can be improved is by finding ways to enhance individual physical and mental health. Second, it is important to educate spousal caregivers as to the effects of their husband's physical and mental health on their relationship satisfaction. This may help to identify any mis-attributions the spousal caregiver has of problems in the marriage, and to provide a foundation from which to improve the state of that relationship.
Several limitations from this study should be noted. First, our findings are based on crosssectional data, which precludes causal interpretations. A model with reversed directionality was evaluated, and demonstrated acceptable model fit. In the future, it will be important to replicate the current findings to longitudinally evaluate the survivor and caregiver dyad during their cancer adjustment experience. Second, we had a limited sample size that prevented more complex analyses of possible mediators in the relationship between physical and mental health with marital satisfaction, such as coping styles or illness perceptions [3] . Finally, the study sample was relatively well adjusted and may not be fully representative of all APC survivors and their spousal caregivers.
Despite these limitations, these findings contribute to a growing area of study that identifies the spousal caregiver as an under-studied, but very important, part of any PC survivor's cancer experience. In particular, for APC survivors, it appears that the impact of the disease is not limited just to their own functioning, but also has implications in their spouse's satisfaction with their marriage.
